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reconstitutes a reserve logic processing part based on composition data 
read from data holder during fault generation which is detected by fault 
detector. 
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Improves self restoration function. Improves reliability of device and 
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Original Abstract: An information processing apparatus with programmable 
function and self-repair function which can deal with multiple troubles 
the information processing apparatus includes a logic processing unit 
formed of logic forming elements for realizing a predetermined 
function; spare logic processing units that can be reconfigured of 
logic forming elements to reproduce the predetermined function of the 
logic processing unit; a data holding unit for holding forming data in 
the logic processing unit; a fault detecting unit for detecting a fault 
occurrence in the logic processing unit; and a reconfiguring unit for 
reconfiguring the spare logic processing unit having a logic circuit 
configuration similar to the logic processing unit, based on 
configuration data read out of the data holding unit, when the fault 
detecting unit detects a fault occurrence. The information processing 
apparatus can automatically reconfigure the system to reproduce its 
original normal function of a faulty forming element. 

Claim: 

l.An information apparatus comprising: 

* a plurality of logic processing units, each logic processing unit 

being a logic circuit realizing a predetermined function, said 
logic circuit comprising a plurality of logic forrning elements; 

* at least one spare unit comprising a plurality of configurable logic 

forming elements; 

* data holding means for holding logic circuit forming data of each of 

said logic processing units; 

* fault detecting means for detecting a fault occurrence in each of 

said logic processing units; and 

* reconfiguring means for reading said logic circuit forming data of 

the logic processing unit in which said fault detecting means 
detected a fault occurrence and for reconfiguring at least one of 
the plurality of configurable logic forming elements in said 
spare unit, based on said logic circuit forming data, so as to 
form a logic circuit similar to said logic processing unit having 
the fault occurrence. 
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ftr>jt»&c *©»ta»-r*a»^n:*-ea:*.*j: 

i*»T#* 5) . 

[0 0 2 7] 2 SIC. «»©¥ti!iS#lJ£g3S§7B£. 

i^a^as? 1 3 mz^tbmmm^m i a &H«©mg 
a«i 3-e©»s©^4^ics«!^x-^tfji^ai i 

3©fHM»6filDT*J:5C«l*bTt»±U (»#«1 
7) . 

[0028] *&. Harass i 3*q«*-e-&*.sttT 

ttMMHMW*7B£LT. y§KE§©8 

ibfciiaiQasBi 3£ift©iia4i9tf i srcsttsift 

a«J«B*7Atffl^«J:tj9«T#* (M#«18) . 

sec m&<D»mmim*7 A\zzomm®&tLT 
«*j*?iiBfi:«i**n, mmuumi 3©Bf««UBs 

n> wjtiax-^ft^ai i etas**?*-*'©* 

jp|gjc&t>&isaffla8?i atr^^TcsiaiiB^x 
-^sx-j'«»*a8*6K*ttiu. *©»aigi&* 
jSt-^ks^t, ^fls&affiaas, as©^a« 
$gi!§ 7 At* o sttfftti^flgc&ofcfta&i* i 

3 tB-©»«HBII)«ca6J:5fcW(l*L.Tt>J:V» 
(M««l 9) . 

[0 0 2 9] C©»^K*^T. ISa^aSBl 3tf*ft 

$aa$ 1 3 ©5£©tt£©iia«iaffi 1 3 i^-©i&a 
o) . *&, SKs«^tEic*ofc^a5aas8i 3ic 

ft«E«*«c»^»T. asn«^ffiic*ofc»a 
mm® 1 3 tcftAT^tiiiajaafis^ffiffl-rs c t *>-c 

(S!#E2 1) . 

[0030] set, *ffiffltt§g©^«nas!ia85fcu 
<tts«^^ig«©naj!iag5i 3 fc«rs««ftitjt 

tS&Sglfc^a^fcASrtfcTt* («#S2 
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2) . *&, s&aiaasn 3 snxn** 
Btg&ai^a 9 fc^tmsif^a 1 2 atsnasaa 
si 3«c?-fta.etts-:£. x-*«#*a8, ®§ 
»ag*#sf*ai o*j:tm*jax-^fHf?ai 1 
£«&©nas!iag5 1 3c»i/T*ac**A*ct*» 

(*#9(2 3) . 
[0 0 3 1] S<&C Ba«jftKS7AfeJ:znHMia 
»lSB*7Bie. tt9BB©ft/hiftJ&S*Tft£!fta-fe 
;Pi-r4Ci*t-e# (W:#E2 4) . C©«^lCfe^T 

io 12, na^ag? 1 3 s. tsaroaa-fej^e&aaa*: 

5>a-AfcUfcD (W#£2 5) . *ft0MttJU*& 
Ci#T#£ (H3R9I2 6) . 

[0032] St, laaaasBi 3*<a»©*«iaKA> 

fc5gia ; ES>:i-A'$«Stt-& AT«^-T5 H i# 
Tt*B* <H#R2 7) . HafflaS5l 3«». «&© 
*«0tt*6ft*a=y h£ffi&*fcATfc*1i!l8ffla 

?§t?feo, asfflg&a-feji^efcsi&a 

S28) „ 
[0 0 3 3] 

[fMJ] ±^©01 (a) , (b) Kjft1-*l©»fl© 

ie*MMBfr«iMittajw-vtt. naxiattiic* 
v>tc mfk<D&m®f&mmi ActoiiwgRiLT 
fcasn, *n*nBhtitiB*«SLT*o. *&. * 
tsna*aas62 ». «fe©£3«j£K$& 1 Actons 
taut bxnm^sim\zm^tn. snia^as? 1 am 
*«*sni!"r*ct«tr**-*, x-^«it¥a3 
jo c&»tb. siaffiam icfcttsnastefctdcT-* 

[0034] B«ftja*a4t*v»T, »a$aa«iT 

©»S5B3i«ftHlT*i (01 (a) #flR) . 

©naisiasijSx-^sx-^ftRf^a 3 # & K#ai 
b. *©i&ai5iK«i^x-^ic*^^T. ^tnaffla 

g?2£, «&©£a«£g5&lAlc«fcD3a»S©564 

Lfc^aiaaeB 1 i(^-©iiaiHiK«!^ic^4«k 3 tcs 

«*1-SCilc«fc0. S»*SSaiBS-tt5ti)»fCt 
40 « (01 (b) ML »*^l) . 

[0 0 3 5] $fc. s&a«us®*^Bf^acj:o. as 
KS©5!4Lfciiaj!iagS 1 C*l*«3ttNt*©ft£S 

Hfc**5»a«id»*iA*»wr*-*. ^Ksn 

fci&a«fi£S^ 1 AA>6ft«. SRWS©55itL<fcl&a 

mm*.*.* (n*«2) . 

[0 0 3 6] »afflS«liWift-*fcA.SnT 

so ^tiisaj!iafi82£. «&©i&ajaas5 1 © 
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LTfc <;:<!: lei 0. WgOttSfiaSl lC«(t« 

m%%3LO®mmz\t, x-*&8#g3a>e>©i£ai! 
ft&oztiK. -e©ft£©&aiaae? i z^mnam® 

3) . 

[0 0 3 7] Sfc. : ffl!llJiia«2©ft#ffifflK««D 

^ffl^sso^iiiiaj&aes 2 1> u < xmmfts&oitm 
®w®i\ztt?zmmzm±t2>z.t-e. mtimwm 

[0038] »a»i»iiWi»-taA6nTu 

«« 1 »K*ftit«-*. T-^«^^a3fe<fct;isi§ 

J: D. ge©«££«s!ifc-e#s CM* 
316) . s&k:. ifta«d»«iA«. isaiHi^g/jN 

7) , c©*-&ic*v»rtt, teasaaffli^i^iBsi 
a«!iag?2-&, as©sia-fejw^&5i&a-t^3.-;i/ 

[0039] $&. c©«^c*v»T. i&afflas&ifc 
yhtu «s©»a-fe;^6&siia 
mBZfttt^tzr) (msmio) . Maffiaai&jtf 

*fliiai!ia82£. MfteaMJHW&ttftaziyh 

s***tt*T&*iiHi»iaa:u &*»®?s£, « 
&©tiai:)i^&si&a*s>a-^£«s*fc;tTM 

(M*fl!l 1) . 

[0 0 4 0] lifc, ±i£©02 (a) , (b) IC^-T^ 

agBi3#. »»©»a«i)«s*7Atc±DSftaia!5i: 
*Afc^fisna«^n^ 7 Buaiwicttttfflanr , 

7*-^«»*R8Ttt»l»l«13lC*tt*ll 

[0041] ssfc, w«ttiii¥gk9-rattafla«i 
3-e©B»©K4Sttfflt, H«ft9£X»K¥& 1 0 
TttPits©5!4Lfciias!iae5i ststt-sysMias© 

»4SHlC*>*»S(ia«ldcfii(l7AS^IRT5. Sfc. 
B8ttU¥a9£J:DMa&101 3T©fitg©f2££ 50 



#ii!¥8-4458 1 

&tijLfc*§s <a2 (a) #md . mm&T-mn^ 
ai ie**>T. ss»#©«4tfcsiaiaiaai 31c 
o^Trof&aaKw^x-^sx-^ff^asA^a 
jmbu ^©iss[5]K«^x-^ics^#. Affinal 
jsgiii 7 b t. »ss&aii«^er¥a 1 0 C«fc O^BrS 

iwi-r*. 

[0 0 4 2] *LT. 2K±0. S«J«T 

»rJV»T. ISaJliagKl 3$, ^«^a««S^7B«i: 
K*MaS«»Nr#a!l 0ic«fc0^8r$n;fcSK»g© 
ft£KB£**«M3HM«* 7 A£»v>&M«M« 

*t tc<k 0 iKw*©5B4Ufc!iaffla« 1 3 tm-m 

ttlBS«ailt«frS6 (02 (b) #JH, M#E1 
2) . 

[0043] st, =f>mwm&m%7 Bom&m 

*ttJMHICS:toT. M§K»$©ffi£gHK;a^Sii 

a«^i?^ 7 a cka-tp ffi&mmm% 7 b & war 
&z tic* o, me. n8D£#ai 2ir<t*s«^j!ia 

£fT&5£>g#fc^ (M&813) . SSfc, MttSik 

*aic«fco, *£ffl«ffi©*«»a«i£3j^7B*>ix 
ii3tt**0ft»Hc*»«ftatt*K* 7 Aic*jf 

*B14) . 

[0 0 4 4] *fc. lt*0££K:#V>^M9ttj&K* 

7B^H«fSic«fflbfcies. ^aiaaen 30?** 

afflfiESig 7 B©8*<-£©Sipffi«Ti:&t>&8££ 
#Hl 5) . SSfc, 01 (a) , (b) Tti, m&o 

: pffi^a^5*7B&» ^a^agBi 3rtK^»Rw 
Tv»«a« <M*ai 6) . ^fln&a«fiEs*7B&. n 
ajsassi 3T©Ks©^4^ics»fKx-^u-i??a 
1 lfciDimianfcHKijST-^fciscT. na^a 
m 1 3 ©^ffi^ e jiUD-rs zt\z&r). na^asB 1 3 

©ffl^*ffiig{t;-rt^ (19*311 7) . 
[0045] sfc. na^aesi 3 snr 

^«»a««S*7BtUT, SK^©^ 

ibfcssajQassi 3a^©na«iassi 3ic«»t«ii 

a««5*7A*ffl^T, Hm**ffJS:3Ctt>"e*4 

(mm is) . asc. asc©isa«}^s*7Aici: 
DiiaiHiBtbTS«i*wtEic*«an. ^najaaffl 

1 3©Bfft«IB*Wi!b5*4wa:<t'b-o©i4Hia 

jaagss^^^T*j#. ssi^x-^ftJi^a 1 net 
*s««T-^©iitai*JT«t!a:t>&«&»ctt, 
#ai2ic«ko, sRsa^tetcjStj&siaiQassi 

3 lc^T©Ha®K$J£T-*£x-*«8¥a8fr 
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SB44UL. ■tCBBBBBBx-i'fcS^T. *ffl 

riE^ttfcao&iiafflasi 3fcB-©BaiaB**fc 

■SCttfTt* (ff#®l 9) . 
[0 0 4 6] CCWWHT. HSffiaS81 3tf«ft 

HBBBlC*ABBLT*<i:ifc.fcO. #Jg©Haffl 
*>&©x-*©Ktti*??BJS#ai 2iZ&Z>n®j$.£fT 

0) . 

[0047] *&. TitmisofUKAaftot 

B«ABt>L<tt'J-feyhBfctt. !E1t^g:©tt#&ffl 
BBfcBttoT. £KHft&roiCft?fcBaftBBl 
3KfWT*BBS»aB**Jrr*;:i:fc:J:0. ff 
£. H«j£#g:l 2E£«BSBB©BB&ftatfTtt 

^cisa^a* 1 3 t»r a&msssit-f s ititi 

•5. SA^t^«lM-r5Ci:i&«-T?#S (B&B2 2) . 

[0048] sfc. najaasu 3 stir 
BBtttU¥lt9*J:i&NlJ&¥Ri 2*&B 

bbbsbbb^bi 0 axtmm^-^mw^wt 1 
i*BB©BBffla«i 3c*tuc#BK:-*fc*.«j:£ 

ICfcO. 8B©Bl££ffi*fcT?#.5 (»*«2 3) . $ 
SIC. BaBjSSS^Ai^lFPffiBaB&g^B JO 

£> siaiHiisrog/hSi^iitfi-cssi&a-fe^t-rsrt 
(»#«2 4) . ^obscs^-ch:, a&ajsa 
e?i3&. ss©iSia-b;^e.*5iia : Evi-jptL 

£9 (W*«2 5) . ftft©BB>fc/l'fr6&«BS«? 
*IBftfr&5it)a«Tr** (B*B2 6) . 

[0049] £&. BafflaBi 3**»»©bbiib!&> 
6ft*a=yh-e*o. &bbbb*. ®&©Ba-fe;i/ 
«>6a*iia j ey3.-**«jfc*a*.T«i*LfcD (» 
*«2 7) . siajaasi 3*t. bs©£B@b*>s& 40 

*a:iyh*Bft*-fr*.Tfr*BBffiaST*9. 

B@B£. B*©Ba-wi*s&«Ba*5>a-;i'*B 

[00 50] 

(a) ^i^jgt>y©ittw 

H 3 «*5893©Sg 1 BB«fc*»*S BBBBBBf**« 

*rfi?sfflass (bbbbs/x^a) a. «*.«»* so 
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[0051] ;^t, c©0 3ic*-r^asaasstt. 

V-fi7D^a-fey!}-J.--7h (MPU) 2 0, £3&tit 
BB2 1, H*ritx-^«^«*2 2, 7919 2%, 
3V>r s SBBB2 4. **'J2 5. DSP (x^x* 
^v^^n-fey-U-) 852 6, DMA (^-fl^r-;* 
t'JT^-feX) 3>hD-727, 9^^2 8~R.Xf79 
7*S2 9£-tfcATBj£3n, DSPg52 6liDSP 
ffl**U 2 6 A*-t&jtTt»*. Sit. MPU2 0tt. 
fflfBfflaBB±»lCt>t4*iataifilll!B1-* l bOT* 
0. 79192 3RZSn-?>mMmW2 4Z1g;ibLT 

mmtmmnz-n, dsp (f^/^k>iftA 

^n-feyU-B) 2 6*B*bT«a*t»«sn. 7^ 
y*»2 9*«fiUTr-^P3-y, BBBB*. * 

[0 0 5 2] ft*, ±i£©&ffi£, BBS, 
-y, BBBBB&tfBBBBSIi. fcfcfc* -©0 3 

ic*sv»Ttta^$nrnftK tz&v. 79192 

3, **'J2 5, DSP852 6, DMA3>hD-52 
7, ?-fT2 8, R.U79l9m2 9imla9yS.> 
^ffi&BBBB. BAH. F PGA 

[0 0 5 3] ddT. FPGAtli a— tf©^7c"?B 
fgSSBt"5Ct*J-C#5AS I C {Application Spec 
ific Integrated Circuit ) T&oT. +#&BBft& 
rt* *>©?&*. FPGAtt. SS©Ha-t;V 

*eao. 7 r n^75>yic t kDcne.©na-fe^ffl 
•5. 

[0054] a*, s^iniK©«isgi6]±©feje>©©f 

*. BBfc±-3T. £<©B?->XxA©8B»tt**SE. 
BSnTH«*», ^©FPGAK^V>Tt>. na7-+ 
x£x*l;:43tt-5»B«fcji#©»*. a— !fajW»B 
f!SfTft'5-t*«t?#5<fc5lC&t>T^5. $&, FP 
GAtt, Mm&ifift^t^iJ 7.9 AVLS I ©jpJjjS 
Bit. SB. *«fcUT*T©BWiWiBBT»tr 
tV>3BBIC©SIAtS«toBAT*0. 

xlf-f >©^S^4MSS©S»lc»-r^ 'JX^7 

[0 0 5 5] *BBBK*V»T#FPGAtt. (BSflS 

±^f«^(tc^^6ms©&^8les:*a'r^.i^lcF p g a* 

Inlvk-ZftTK*. d©FPGAlC±0. *«S«« 
#lat&A&-T?fcoTt>. MPU2 0©m*lCj;0l*9e?© 
BBBBSBBBf *Jli««-Tr#«J:5lcaort>6. 
Sfc. ft4r©FPGAtt-t©|*jBK*«B©Ba-fe*ft 
SbTferj. ^nSftTBBBHBtbTBJB-rs^i 

[ 0 0 5 6 ] 0 4 l £ftMC£>fr« £S£ 



-938- 



15 

na* v a-;^ e, ft smamKict o nx ^ 

-5. Cdt?. 3 4li8§C©FPGA (7-<-;PK-^n 

©FPGA3 4ttssc©i&a-t;i/ ^mm^m) 

StvrL-Jl/T&O. 0iJA«8flM©a3lc*lt-5DSP 
§526. DM An > h a—y 2 7 Xti^'f V 2 8 b LT 
©*Kf££§ei-r£<i: 3 left Tt.^. 

[0057] ^s-t^ttt^aiHiKog/j^ 
gas-?* o, *a@8ttt. ^©t&a^a-^srt 

sittn&o. Ha^v a. -;i< «»©na-te;n;:«k 

sfc. si^misiK (m%&m^&) 2 1 a, fjj£©@ 
3 \zm 2 uzttfoT&hore. fpg 

A 3 4 JC*UT^^^4bfc^CI^^{fHt^S% 
<£?ZZt\Zj;r). lf^^U!tit^MPU2 0lC 

sfcj-rsfc©-?*^. 

[0 0 5 8] /t'J 2 5lC^^Tfc, W^<0@3lC*lt 
•S^^'J 2 5lC^-r-&t>OT. ^©^ ; EU2 5tt, F 

p g a 3 4 tzmzWimm'&m&T-* znm 

biZ. F P G A 3 4 iZ&gtZ^ffit&mUDl'O&n&mm 
2 5fi. 0!IA.«0 7l^-ri3ft. &F PGA 3 4*5© 

mm±)uz% zm *im/* Bimwt&zftfmmis nx » 

5. IPS, C©iifa-bJWx-^Jl'2 5Att. B|g©Sg± 

5Hic*^^aa-b;ncftAT : fiiiia-feji'S:ffifflUT 
^sttS&fflfitUfcgte-f a *>©-?* o. ^fitaia-fe^ 
©tt#ffi^&©«I&Ai$fcL<«>J-t:y NSicfi. 
iBft^&©tt#&fflfimK*^T, S8PSS©%4S 
HlC^A^Ha-feJKt^AT^tliSa-tr JU&ffifflfS d 
ttCtO. ^«S6^WTSFPGA3 4=£ffijES-r€.d 
tWT-ZZ>£olZt£?TKZ>. 

[0 0 5 9] 5 7\tZ**>Txy9®& (Pl^aS 

«. B^fflniK2 i^f»©B^tam^*sttfcMP 
u2o©}t* u++>?iy^jt^m^) icfco, f 

PGA3 4©X*^>?xy^SfTft^CtlC.fcO. n 
#©f§4 Ufc F P G A 3 4 KfcttS SgEfSS^©%4SH 
lc^75^^airJl/^^t5rL.#^-r-5t)©TfeO. m& 
& Mx.lffl5 (a) , (b) t^1-^a-bJl'3 6^|S| 

&%±t&m j t)\sT>&zm tiMPu 2 o \zmwm&mn 
[0060] St. mpu2o \zm&w&m±mzt> 
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&tU®& 21ICJ;0FPGA34 T©&ig©8££&ffl 
bfc«£. SS»S©5E4LfcFPGA3 4JC^HT© 

isaiHiKM^x-^s^^ «j 2 semm&T-t'm® 
«2 2*^^*aiL. -ewiiaiHiK^x-^c*^ 

3. ^llSa-fe^i:. X*Y>?x^^[HK5 7ir«k0 

^St$nfcSKies©fE4iiHic^siia-fe^i£^^ 

fcl^a-ir^t ^T^gtPiS©^4 Ltz F P G A 3 4 
t H-^|gS:Hffl^-r5fei6©S«^x-^ 

10 PIS©%±LfcFPGA3 4S:S^-rst»lC. dffl 

FPGA3 4jut7 h-rsu-fey hm^^fcm^-r-i) 
[0 0 6 1] tc^t?. momwi^-fWr^m 
-r<k7ft«u&£*rbT^s. ^fitgsa-fejKass 

gte&BJrr-Siliiai&Sfc®. ±ffl©* ; €:U2 5©»¥ 

®&®mt$, 5 9 tcte^snTv^^ma-feji'Srosip 

fitt. F P G A 3 4 lC*ttaiaa-fe»£ft©&©0iJ;Ltf 
iO 1 O^IC^3t$nT^-5o ftoT. MPU2 0©SlfflilC 

-to. ^isiia-fe^rogis^sA— fe>hgg*jitft 
^ftt^^t-c^s©-?, mm&f-tmw-om. 

SBfritt* d 5<fc o \Z fto T^2>. 

[0 0 6 2] Sffi»S8H8 (Sffl^S) 3 Ote, MPU 
2 0IC±l5Hffl3ttfciS*j£T-*lCg^rc. FPG 
A3 4$, ^tt^a-fe^tX+^^x^^lHlKS 7IC 

<fc vm&t£ntz%&mg<D%±m®\zfrfr%mm-t)i : & 
m^rc^m±)it \z& 0 3K^#©fe±LfcF p g a 3 
4 1 m-mm z mm-rz ck o \znm^,-r z t> ©t* 0 . 

30 S«l^fTg55 2ti/U7;^ ; E'J5 8t^ft^T^ 
•5. 

[0 0 6 3] uuT, ^'JTJM^'J 5 8 tt. MPU 2 

o \z&^T#&2ntcmmf& : f-t>zm\7 : -i?r'AJj 

^n. FPGA3 4^5©^ttJb^Dy^C s k0, S 
^fiSx-^^v'JTJl/x-^ (fyhXh'J-Ar- 
lC^LTFPGA3 4'stti^-r5 ; t)©-l?feS. * 
fc. W8j££fTg&5 2Kt FPGA3 4±IC^ft^.e. 
n. v-'JJJP^^U 5 8^6©ffffl^x-^lcScf^. 

^iiisa-fejptisiso^tgHic^-aiia-fe^s:^^ 

fcHa-tr;Ui:tc«tr)^a[sI?S£S««TS%©-C»5. 
[0 0 6 4] fllAtf. 0 5 (a) (C^TA^ft. Ha-fe 
)U38tfm& (A) lCJ:0«^nT^a[5I?Si:LT«l 
^$n*F P G A 3 4 lC*5^TBS^tti$n^S^lC 
fct^Ttt, MPU2 0tt, X^Y>^x-y^lUg55 71C 
»l/T. (B) -pS-ri^ftX+Y^XICfc^X 
>^x v V £ffft 5 g©ft^5:ff ft 3 i 5 iCfto T 
dniCkO. X+Y>^X5/^[1I?S5 7f:i5X 

+^>?x-y^iK*^e. ifea-t^s 8©5-&, si^© 

^SSHlC^A^I&a-fe^S 6##£3n5«fc-5l::fto 
50 T^S. 
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[0 0 6 5] *LT. Bffi^t8fi53 0lCiJ^Ttt. 05 
(b) K^t-toC. &%<J)%iM®\ZfrftZ>mmW 

%U (C) lc*TJ:5fcB«LltLTtt»<!>H5 (a) 

tZ>&?\Zfi?T^Z><D?$>Z. MPU2 0W:, 

F P G A 3 4 «C*(t**«flB«B©i l «ll8-feA' , {> h < 

1-^*S«glt^g3 2 tLTfl!)*IESrr*tt"bC, 
RS©36*(cffoT. fHIAtlM3 OOffflMUMlZJ: 20 
ot. FPGA34 ©^ «Sa-k)U*ll«lf3clCffiffl bfe 
Um. FPGA3 4© : HBSa-fe^O»^ ; e'J2 5C 

fSaa^g3 3 tLTffl«filSt>#bT^5. 

[0 0 6 6] ±»©*M5lC.fc0. *g9i©*l*J6MlC 
**«iBgttM^«fimft9£B©nff&. 06 IC 

StHW3R2 lfcittvc. A*XI5>-©5££ (Xf^ 
Al) , 7^-feX*--f'A77h (Xf»^A2) Xtt 1 } it? 

iWfttUaft**. C©B*^ffl[ll?S2 ltt, BSfcfflffi 
^£MPU2 OlC*fLTfflXYt£. 
[0 0 6 7] MPU2 0K*V>Ttt> £g&ffll§&2 1 

«». V 7 htf x7fc±a#«^**#5***IK-r* 

■p*«tw*fsnfc«^c*^Tii. srr*jh©x5 

-«Sl*-f>CJ:S»IiWiM3n««« Ur-^A 
4©YES)V-h*^Xx<y7*A5) . 77b£x7«C 50 

?A©ftfls*-R#Jk;&tf* ttf»^A6) . 
[0 0 6 8] MPU20(i. £T©FPGA34 

fflTjLT^-r-S (Xxy:/A7~Xx?/7*A10) . 
W6. FPGA3 4C*V»TI4, X** >^x-y 7®K 
5 7#"b>©fl^ (X**>f» fcA^sn (Xf?^ 
A 8) , WAtf0 5 (a) fC*3tt-5^Jg (B) T-^-fJ: 
5fcX**>/tX*RT«* (X**>7-7h) ttX* 40 
t >?x y 7@& 5 7 KtH 

[0 0 6 9] X*-v>^xy^HI!S5 7lC*V»Ttt, ± 
S©fS<t (X+irXT^W <£A*$n. X**>?x 
y?*fr&3££lCJ;0 (Xf-y7"A9) . Bt£©8£ 
LfcFPGA3 4fc*tt-6SSEPIS©^BHlC*^5 
f&m-tll («3Jx«0 5 (a) , (b) \Z&VZMim-£)\' 
3 6) SRRLRjTr*. ±te©X**>?i-y7lsI*& 
5 7C«fc*t&a-fe2l'©RRRJgtt. MPU2 0l;jtiUT 
BSffi^fi^ttTffiTJ^ns^. MPU2 0HL r© 
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F P G A 3 4 U«Ml3ttJhWnEl/TV»)kVa 
nfc«-&K, Htfte©FPGA3 4K:£tt-5X**>5 1 
x-y£AtfT&fc>tl£*< Ufy^Al 0©NO;i/- 

tt. 0!*.tf0 7l;:?STcfc5fc. ^*U2 5ICfe»t*i6a 
■fe2l/x-7*JI/2 5A+TBRR^«H:IM:#J6T*7 
-f-Jl'H©«ffl?T«7 7y*^'J7-r« (Xx-y7*Al 
1) . Jini::«fcD. MPU2 0H FPGA3 4lC*3frt 
•5»S©B£ UfcSia-t:Jl/*ttfflLfcV»«fc 5 HNftl/T 
fr>&©-?&<&. 

[0 0 7 0] RSRa-fe2l-**SlELT^*»£. 
MPU2 0A', FPGA3 4C*tt5»*^«4Ufcll 

a-fe;i/*ffifflba^«fc5icaw-rstt i b«c. mpu2 

Ott. FPGA3 4ICi3^5iia(ll?SS!^X-^§^ ; E 
'J 2 5*»6R*atrtt"bK Uf77*A12) . FP 
G A 3 4 CM& ; MmS-fcJI'©R©&RR*R»& 

*. *ffl?ittasia-fe*fflft*«HB*sii*raic*K 

3) . 

[0 0 7 1] Cut, <gfflnJRfcRa-fe)l'©ftiWlli&* 
BRjat-sK&sfcffiSRSLT^&tMB^wu nam 

RftH«RTSi:i:)&r«ftV»©Tr, a— tfttFPGA 
3 4©*«4Mitfftt5«» (Xfy7"A14) . &fflnj 
RfcRRtJl'ORtfBBtHRRTSfcfcR&RfcRJE 
l/THSRStt. MPU2 0©BRRt-*RB*R3 
5£*fr>T. FPGA3 4fc*tt*R«BBBR5*-* 

•5 (Xx-y7"Al 5) . 

[0 0 7 2] MPU2 0K*V»Ttt*Snfc?l«l*5 f - 
7«, FPGA3 4Wn&ttt£t0T*$&y*-Vy 
htLTfflfcf-y NXHJ-Ax-^KXftSft (Xf«; 
7*A16> . H^IS«i3 0©->'J7JM : EU5 8lCtiS 

*$nr##iisns (xt'^ah) . *lt. m 

PU2 0*5FPGA3 4»C*fl<T, Ut»; HS^SIH 
TJLT (Xf-y/AU) . FPGA3 4K43HTfl§j£ 
3ttTH«RaBBfc»J-fev hU ff#t/£gfrgS5 2 
tt. 5/U72M*y5 8C8bTBBRT-*Rai*n 
v * *HWrr * i J: 9 SfcfSr-* €R*&A/T?. 
■e©S«fKx-^lca^TSKF P G A 3 4 &?|Rj$ 
T* (Xf^7*A19) . 

[0 0 7 3] *©&, MPU2 07?tt. ^^U 2 5fflf& 
at^T— 7\ll>2 5ASMU BBR©R7L&FP 
GA3 4lCfelt-5^«liia-fe)l'©gC$* , 7>M-2 > (X 
ry7'A20)o ^CT. S«(S©i»7bfcFPGA3 
4©^{S^a-feJP©S<!:. ^*U2 5lC«iWSnr^4 
SFPGA3 4 ICiKgfc^flSfea-feJ^S©****! 5 9 
t*tt«b (Xf7 7"A2 1) . ^«liSa-fe^^S«P® 
£^±St>T^5®#tt, Xxy7A7lcMD, X+^> 
?x -y @» 5 7 iCi 5 X* -V >?x y ^fT^t>nT 
H*^FPGA3 4^#*ELT^ntf. lilSLfcXf^ 
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7A8~A2 2JCiSJSS$ff*P. 

[0 0 7 4] seic. ^fiSHa-fe^tfgSEfiUJSoT 

ttLT7y-h$:jk&Ltz& (Xf^A2 2) . Xf 
PGA 3 4lCf§§^a-fe;W^L6t>tW8r$nfcS 

®M7u>/7&m?>&?>mm (ipljh) tffr 
3) . ggangiBT*. 

[0 0 7 5] ^^.k^lC. *^®^l*tBWlCA»*5 JO 

ge^^si«E^#if s«aagsicin«. f p g a 3 4 

t. BSttlH@K2 1t. X*-V>?x-;/£[e]85 7 

t. ■7<i7D^D-b->-y-2 1 1, MMtmisofct* 

J:5fcilM<lK:«*Wrt-«i:ifcJ:D. ^SBgfcttfS 

[0 0 7 6] 5 Aft*ftA a? 

t>, K»iB*S«ffl1-*^i3a:< I PLi!UI£fTftA 
fc, MPU2 0«««««iI:*a3 2tLT©*IB**"r 

[0 0 7 7] SSfc, MPU2 0jW1»*R3 3£LT 

ifi-vzz. ztc, m&oTffimmwtf* fpga34 

rtlC^ftKtf&tlT^*©^ »*©55±UfcFPGA 

[0 0 7 8] ft*. ±SE<Z)*l8»fllC43^rtt, 
*1"£5fc* !&3®§$£LT<Z>FPGA3 4£2{@^ 

Stlf. l«*«W43fl£U:Wt*ct5lC«J«bTfe 
(b) ^2^JS0iJ<D|ft0^ 

[0079] ^©H9»c*i-flia»a«B 

14. H3lCT*bfct)0tBffH«O«IB*rr-BI»S 

1 1, MPU1 12, ffiftj£r-?fttiHMft 50 
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a? 

113, DMA &4V9Y* ; * x )79tt) 3>hn 
-7114, DSP (T^^;ifS/jfW^D*yU-) 
SffDSPffl^'JSSODSPatl 1 5JKW*U 1 
1 6**&ATV>*. 

[0 0 8 0] *fc, 1 1 8»4B4lC»-r^U7;W*U 
5 8 t|^^<7)«ltg^mfc*rDPR (xa.7;i/3p~hRA 
M) % 1 1 9(404lC^TX+-v>5 1 x^^(§K5 7t 
■•©••SJRfc-rx+ir^xy^BII. 1 2 OfcM 

>^-7x-f x»tt«T?»*. St. it&a>*isiM 

£££9, MPU112, DMA3>hD-7ll4, 
DSPgSl 1 5&^2^0^iilSa!Hl»l 1 7 A, 11 

nrv^ (jkt, mi 1 2, 114, 11 5 rim 1 

7A, 1 1 7BttFPGAt8B«"T*) . 
[0 0 8 1] F P G A 112, 1 1 4KtM 1 5 

S^^a-^TfftO, ^tlMPU, DMAU > h □ 
-7, DSP«**ST*J:5K:&oT;6D> F PGA 

1 1 7 a, i nBn m&n&wmfmmiz&mm 

H»tLTH«lri6RllBt:**Sn. SFPGA112, 
1 1 4&tfl 1 5©Bfffi*iE*HSU5St)<0"Cft§. 
[0082] &F P GA 112, 114, 11 

5mmi7a, i nBtnm^-^mwmi 1 

Sfc^t'J 1 1 6£ttx-*fc2£AX4 0, IMK;1X4 

1, U-fcy h/tX4 2JC±D»«*tlT^S. 5 s 
-*IE3l/t;*4<>fcJ:0. SSSfclfllHlBl 1 1, BSIric 
x-*«88Mf|l 1 3, **'J 1 1 6&tf£FPGAffi 
ODPR 1 1 8 *L »ff/tt4 1£J: 
0, ftFPGAffl<0X**>*xy*l3ttl 1 9*MHS 
lC&$£n> U-fcy h/t*4 2K£0> &FPGA1 1 

2, 114, 115&rMl7A, 117B*«ftSfctt 
tt£*U SSfc, &FPGA1 1 2, 114, 1 1 5R 
IM17A, 1 1 7Bt-f>^-7x>fX«««l 2 0 
^DV/RV/W>3'-7x-1'Xl 2 3, DV/R 
v;xx 4 3 S^bTSfftSnT^S. 

[0 0 8 3] ±E©7 5 -*«iS/1X4 0, 

X4 1, 'J"fe^hAX4 2R«DV/RVnX4 3ttz: 
BfcSnfcfcifefc. F PGA 112, »*|jSt-*« 

j§«*i 1 3&tf/'Eu 1 1 6\z^xh-mit^nx 
*»k 2in6t4ir»rntii»*fti»ic«DiM.tfT3a:jL 

£B?K) 11114, MPU, DMAJ>hD-7, DS 

p s? t l T^ig-r s ttamKAUsa sn&FPGA©i» 

»Wfcfflffl^ti/T5 5 -^eai/tx4 oe^i/rMPu 
l i 2tcffi^-T6 ; ba)T*^o 

[0 0 8 4] MPU^UT«i^$nfcFPGAl 

i2n sffl«ia^H^ictofc^j!iasKJSfiiaiT5 

^O-e&oT, DSP6B£LTffi/S3nfcFPGAl 1 
5Rtf-f >^-7x-f^tttt«l 2 0$:SfiUT®^U 
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1 1 2lCtt, R*&Wls]Kl 1 llCtOMPU, DMA 
n>hu-y, DSPeBtLTtatg-r^FPGAl 1 
2, 114, 11 5-C©IWffl563ifc*WBLfc»6. PI 
g©fg£ bfc F P G MZttTU < ^©ffl© FPGAOtt 
ttfcS^HT. B*j£x-*«ft«*l 1 3^e»K*m 
U *©»80BH*t-^C*^*. ^ffilSa-ir)!/ 
X**>yxy*HKl 1 9lc<kD^$nfcSK 

[0 0 8 5] £fc, F P G A 1 1211 ^ffifflttffiffl^ 

maiini i 7a, 1 1 7BtL<\mm%3i&<DF 

PGAfc»1-«««**Jh1-*IMI>l±¥Ri:l/T©« 
ttt>*l/0»*. SSI- B#lJ£x-*ffi8*8#§ (x- 
^ffi^^g) 113(i. F PGA 112, 114, 11 

[0 0 8 6] *fc. Z**>*x.y9Mm 

mmm) 1 19a. *FPGA«ncR»tsn, £S a? 

MPUtUTffiig-r^FPGAl 1 2lca*^n5J:5 
iC&tJt^S. Sfc, ^t'J 1 1 6tt, Bg©$££bfc 
FPGAfcftAT^SSfflUBibTCFPGAl 1 7 
A, 1 1 7B*«ffiUTH*f«MWHlMI*E1W«B 
ft*Si:bT©»SgS:*LTi3t3, TflWliattl 1 7 

a, 1 1 7 B<nftwmLm<Dnm.&\m*L<\v)-t 

v httfctt. «'J 1 1 6 ICfcttSttg&fflfitlglCS:} 
V>T> SK»Sffl**L&FPGACftjtTT«»aH 30 
K117A, 1 1 7BS«ffl1-*±5fc^:-3T^*. S 
e>(C> CC/t'J 1 1 6tt. aFPGAfcfcBJMHMft 
air»©&©S$ffilC^Tfctejrt3n£,h<fc<bl;:. & 

s»anT^5iia-fe;PT— yjn 1 6as^ati> 

[0 0 8 7] WAtf, Sfta-fe^X-^H 1 6AC*» 
Tit SFPGA1 12, 114, 115, 117A, 
1 1 7B#IC. 010 (a) , (b) iC*-T<fc3*S!l^ 

TV»*. SFPGASIC. ffiffi*nj»a-fe;p© 

(D) ©J:3ttg|&lC&oT*Q. ^fflisa-fe^© 
&tt (E) ©io&gJSlCfcoTfcO, SFPGAOl 

fg £»g-r * &© ©a&aiEii&cfcjsic&gfcsa-fe ji-© 

Stt (F) ©«fc5fcIJ£fc:fcoT^-5. 
[0 0 8 8] fcfc. 010 (a) CfcUTtt, DSPfiB 
t bT©F PGA 1 1 5 lC»S*»»*bT^5«"&** 

lt*3 0. ^fflasa-fe^sffifflLTfe, (o -c^-rm 
^#©&©na-fe;w*EL-a>£. 12m 

ffWOflHR ffifltj£¥K) -C*D. C©W»jfc8Wll 2 50 
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If*. WSttUiBft 1 1 1 lei OF PGA 1 1 2. 11 
4,11 5T©Ktt©»4«toflb&»&» §KS?£© 
84 b fc F P G A E^tvraMBRIMgx-* £FMf! 
^x-^ffifif««l 1 3*»e«*ttib. ^©HaiIK«l 

1 1 6©»a-fe^r-^;n 1 6 a 

fcft»SnTtt*fcFPGA*©Sa-feJMCff*«JH?I 
«/*?Tt6tt«fc*:ttr. HailBibTfWlJ&IIiaS: 
fTfc5t>©-?$>:3T> &FPGA«IC. DPR 1 1 82k 
tffi#|j£§!fT«Bl 2 2 **&*.T*|J*SftT«**. 
[0 0 8 9] ±E©H*JS«atLTtt. ETF 

fc*-r±5C3a«©«»*»**. W5. *1*mi©S8 
^tLTtt. ttK©£l&ttffl£HSK. SKB#©5B 
±L&FPGArt©^«»a-b;H6ffl^T. FPGA© 
ff*Wt*frfc5 , b©'C*«. 3§2©!i8l£bT 

a. ±>£©s& i ©««-cw«rtiWfc*.fcv»»#e. f 

PGA112, 114, 1 1 5 R8*BSffl«te©Att#;t 

[0 0 9 0] MX.K. 010 (a) fc*-r.fc5fc. 
HaHI8ll7A, 1 1 7B£fi§K 30©FPGA1 1 
2, 114, 1 1 5©5£T. DSPSBtLT©FPG 

ai i 5CHi»«t«4i/, Tfl»a-t;p*«ffli/T"b 
(G) T*-r««»fflS©Hair)P*^£bT^S« 
fi. IWFPGA112, 1 1 4 lC*V>T©ffiffl^RTit 
atJIrOfttMU SiFPGAl 1 5©tSfg£ffi© 
F P G AtAn#^n«HaiHl!S«i: bTSHMWfxfc*. 

FPGA1 1 5 tAn#A^«©FPGAt 
*'J-fcyhU tt&©*lJBtfl©ra&ntt©£&K: 
<fc OSBftSffftp fc©T&5. 
[0 0 9 1] H©*£fcfe«rvrtt. W*ffl58tbT^4 
FPGA 1 1 513. DMAn>M3-5£bT©FPG 
A 1 1 4 fcSHBSfflSCAnSA*. W6. FPGA1 
1 4£DSPg&£bTfH8i£U FPGA 115 £DM 
A3>hD-7i:bTfl«l^-rn«. 010 (b) fcjp 
1-.fc5KBai:;i/©*je#J»*&<&D. DMAn > K o 
-5, DSP«tfcjE#CIMrr*ili*tT**. 
[0 0 9 2] S6»C. »3©tt«ibTtt. Jb£©VvT 

n©*i6Tt>?s*jfeWr&*.&w§£fc. mpui i 2 

*^ ; P<iiftaiH]KtUT©FPGA 1 1 7 A, 117B 

*Afr»TSttl*ft©ft£lfcFPGA£n-0|ftaaB 
fflfKic* 5 <k 5 icH«{£*fr* 5 <k 5 icfflfflir 5 "bo-c 

PJAtf. 01 llCS-TiolC. MPUtUTOF 
PGA1 1 2R^DSPfi?i:bT©FPGAl 1 5 KB 
§#fl!4U 5HI»a-t**«UflbT'b (G) 

«#©&©»a-fe;w*£LTir><5»&. 0i2i:sf 

<t5IC. &FPGA»C*5^TffifflpJfig^a-tJl/©Sc© 

»r. ft«*s#-r«swiiiBs«j«-rs»r*5&s&a-fe 
^©*©*t»Jiicv-h*ftfc»2T— y;u*f^j«b. 
»js , r<&aia'b;v©fts-€-n-€ r njti!!!b, £t©fpg 
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&mm*m&?z\zm*&m* ;u^a^o 

[0 0 9 3] CO^lC^Tf^ F PGA 114, 1 
1 7 A, 115, 1 1 7B, 11 2IC£^T&fflpm& 

mw-tfro&t* *n?nvs?u, mpu, dmah 

&&t<D&&£t>ik\z&ri^T. mffif&mmi 211:1 
mm®&(onffij$.$:?f&?zt\z&t). mi3\z*t& 

o\Z, mW-t)ls<D^&fttfte<&r), DSPg?<hLTtf> 
F PGA 114, DMA3>hD-7<hLT0FPGA 
1 1 5RtfMPU£LT0FPGA 1 1 7 A\*tb\ZlE 

%\z®{ETzztwxtz. 

[0 0 9 4] ±|BC0<k^lI, MPUthbTOFP 

GA1 1 2\Z&^Tm%tf%t£LrcmG\Z&^T\$. # 

asscDFPGAi 1 i» % mm&mmi 2 wz&zn® 
fc&ftUo&oizuwLT^z. z*>\z* ±.mm2(om. 

m\Z&ttZ>. F P G A 112, 114, 115P^ffiSO 

®m<D\ftmti%£?tem®mm\z&^T^ mzv> 

S8t£e>MPU<hLTtf)FPGAl 1 2 tmWz. fglR 

[0 0 9 5] ±iefg3<Z)^ilC<J:0FPGAl i 
7A, 1 1 7B*ft^T%&m%<D%4LLtzFPGAt 

m-<D^m^m^\zf^^^\znmmffut>ntzm 
7s**>?xy?mi 1 9\z±mm2nrc% 
^n^(D%^m\zf)^mm±)v^m^rzmm j tj^ 

Mm&gtf>fg4L£FPGA£* §#(D^pJ 

[0 0 9 6] 014^-r±3tC, DSP$<h 

1 S\zm%tf%±l>, DSPffitLX 

sstg-r^FPGA^FPGAi 1 7 Atxnmt>^tz^ 

G\Z^X, FPGA115^ g#CO«efflpJ|g^ir^ 
feoffs 2 HISWc;^* §E«««lffi##^fflSg 

eoidft^ 01 5<D7n-?*-h*m^T&-T\zm 

[0 0 9 7] W*>. Pl^ffllHlKl 1 ltfc^T, A*X 
X7-^4 U-r^/^Bl) , 7^-feX^-f A7^h 
Uf^B2) Xf^*7fH7Wvx7- U 

(§18 1 1 lfct PIMffli^^MPUl 1 2\Z*iLXtti 
TjTS, MPU 2 OlCfc^Tte, ©g&fcBlHlKl 1 1*» 
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[0 0 9 8] CCT, 77h£x7K<fc*#&tfT£3 

ESJHh/)^7fyyB5) , 77h*x7ICcfc*» 

»fP*-Rff±S-&* Ufy^B4©NOJlr-hj^6 
Xt7^B6) . 
[0 0 9 9] -£UT, MPU (MPUafttPSSjWR* 
i0 Lfctt^lCtt^ilSeOMPU) tUTttlE-r^FPGA 
112tt, FPGA112, 114, 115fcbfeQ. 
X*t>^xy^0Kl 1 9«C<fc§X*^>?xy^S 
frfc3 21fc*. X**>*xy*»*fi^StH*bT» 
*U X*t>fxyjaBl 1 9d^C0X*-^>5 1 x 

[0 10 0] *& % KtfO»»oX^naic:^«IISir 

M»«L»)it5t, 1 1 e\z&ttzmmw 

8) o ^niC<kD, MPUl 12tt. »S©*4bfcF 

PGAic**t*»*j84«H©aia-fe^eitffl^«)ai 

[0 10 1] SSlc, MPUl 1 2K43V>Tte, HSir 

ji/t— y;n i 6 Aizmhznx^z. ^fpgai:^ 
^xm*im&mm*:)i<o&t. m&T-?m®m 
1 1 3fc«»snTw&, ft«fe&OT*ii«§iBe#i 

*r6fcjMft»«*o*t*»*a«TiMftb, HE 
T7^B9) o IP'S. »«©58&LftFPGAfc*3^T 

[0 10 2] »S(D»4LfcFPGAlC*^T 

tt, MPUl 1 2 te> £FPGA£ttffli*tE8g-fe;l'<D 

fclC Ut^B 9(7)NOJU-h^^X7 1 y7 r B 1 0, 
B 121MB) , ft«C««fdtt9S»««fir«^iK 

*ffj«-r* Ur;^Bl 1. HI 2#SD . 

[0103] ^lt> nif—7nrt*2f— 

£"TS (Xfy^B 12). liSOSlT-^ 
£»25 1 -:/^i£it«U 4T0FPGAI:*UT« 
50 fflRlliaM-fe^Oft^ M^£#lT£i&g[El8£8! 
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[0 104] »lf-?MS2f- :/;!/£© 

«£JS£#. £T©FPGAICfc^T&fflBj!gfcil3I-tl 

ggia. Si(iWicigisit§©«4L.fcFPGA©«aft 

T.x-y^B 1 3) . 

[0 10 5] ZC-C, Xx>y^B9lC*^T. 0|g©5g 
± Ltz F P G A ICfc^T&ffl njf£fctia-fej!/©ita**}£ 

©&<i:0t>*#^«-a-tt (Xx-y^B9roYESJl/- 
b) . SSt^^bfeFPGArtro^l^S-b^ffl 

Xf^B 1 2I'*^T. $lf-^tl2r-^ 
£©«££*#. £T©FPGAK:te^T®fflpJf£fcl& 

a-fejKosc^. &t8fig£rtaiia[eiB£#}irr*ic& 

(X-fyT'Bl 2©YES;P-K) . mix-yjHC* 
tt^FPGAK^HT. ^x-^HCTftJgStt/t 
®tg££T5lSa[sIB£?J${£-fS ttf'^Bl 

4) . 

[0 10 6] ±l2©<fc5l'LTS«tfi®a^ff^bn.5 
t. MPU1 1 2lCi3^T«. S#ff£#fT&*>nfc&© 
&FPGA±©^ma-fe;i<'©&£#S!> (Xxy^Bl 

5) . ^FPGAIC^ttS^tliia-fe^WStt. P^'J 
1 1 6lCt5*fl$nT^.5. #FPGAIC^g^«Ha 
-tfrO&mmtZit&tZ (Xf >y7B 16). 

r. SFPGAic^tts^ti^a-fe^osc^Sipffiio 

*>/h$V><§£«. ^©eSr77-ASaat (Xx?7B 

1 7) . **u»*tt. ffl«^ny?Att*a*jaa 
( i PLjaa) #frftfcn (xt-^b i 8) . tarn® 

[0 10 7] £©£51::. *»M©fB2H!S«fc3S>*a 

&&m®mtt2®m&mmw\z&n& fpgah 

2, 114, 1 1 5 t. T«|fc31ia» 1 1 7 t, UNA 

T-?mm® list, mm®m®&i nt,tm 
jmmi 2 1 £&mex.. mRamssfrmtsss? 

[0 10 8] £&. X*^>^iy^[5|Bl 1 9£-£& 

mvtmakmmKtbxm^ztifitit £sw 

<h*f?£ 5. SSIC. **'J 1 1 6£*&;t. 8g©f8 
£ Lfc F P G A IC^AT^ fflHa®K i:LT©F PGA 



(14) #M¥8 -4458 1 

1 1 7 a, 117 BzmbT^zRmimmzmte 

LT*5#. «;#^ffl^©tligSA^t<ttUir->h^ 
icM>t*>. ggii^^ffl-rsc:t^< i PL&a 
£frfc;t£©T. gB©iismmic^4-p$s. 

[0 10 9] FPGA1 1 2*t«««ih?atL 

T©»fgS:Wr5Ci:lCJ:D. *ffiffl#!8©^fi!!Sa@ 
JS117A, 1 1 7BfcL<«SIS^4^©FPGAl: 

mzzttfT^z. 

10 (c) fg3gJS0iJ©ta9] 

016, HI 7tt*8n®£3£fifllC#*saEff{k 

as. 

[oho] cobi 6 ic^Tit a^assa. 
NiB«>ff2giyKii(:^«nimsanizttLT. an 

20 -)VVtS.<m8.®& (FPGA) 65-l~6 5-8T 
<&$,6#£fc-5. ST. C©016C*HT. 6 2tt7 r 

u > -y h«f©i- h. 6 1 \mtE*>0mm 

Rff. 6 4 «^«*«lHlg&S. 65-7, 65-8 tt^ 
flftttlBlB (^tiiiaMagS) . 6 3ttlt«39«*4l/& 

[0 111] ££T!, mS(HB6 5- 1-6 5-8tt. 

ss©^a-fe;w^*ssia : &v ? a.-^&?gii:-?-*AT 

:/ndf7S>^te&A-F£x7©g/hNAg 
SlTfeO, iryh6 2lt «ft (H+. 8 0) ©«« 
50 UK 6 5- 1~6 5-ifrt>t£%mX\f7*)>YWL3.- 

[0 112] £©£?&»££<£ 9. *»M©»3*i 

01 6IC*-r<fc^(C. ftfW®MM»MP6 llCStf* 
ftMBK 6 5-6 <omm±)V 6 3 TP9**i«4t-5 1 . 

S-r«k3lc. •€-©?ia-bJl'6 3^tr«ai5iB6 5-6 
€r«0HU ^<I*8J[5|B6 5-7S»^«P©*ffl|5IB 
40 ff6 llC*»T»fP**«JlttJ:D, fS|SSaiBS# 
•5. 

[0 113] C©i^lC. *^©^3HiS^lC^§ 

R^ffiiiajaa«8ttT©*«l3B (FPGA) 6 5 
-l~6 5-8S-tftjL. ltt£©$2£J&01£[3&l::. 

50 [0 1 1 4] ft*, ±iKOs|c3taMJK*V»Ttt. ^{IM 
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«IsJgS6 5-7, 6 5-8£-£fcx, *&[h]86 5-1 
-65-6 (Cfe{tSiia-fe)l'T^^4Ufc®-&lC, 
C©*«MM3K6 5-7, 6 5-8$ffl^SCi:lC«t 

a*xt»**», cnicpgjgsni*. n*.tt&wv@»a 

5-1-65-6 lcT«§&S-bJP (^«i&a«^S3Sl) 

&Mttft*Htiai-« d t <b-et *. 
[0 115] (d) ^4^JgCTCDU£W J0 

018, 019 tt*^Hj©® 4 m&m\zfrfrz a 
•tttt*MJWftt7-rRrc*«*. **JS0]©tif 
ssaa^fifc, it£©m~*3*iM£F«c. wx 
\m<mmzfnt ft Ai*»c*«sn* *>©t 

*«. *fc. COHl 8fc*f*«fflil8»i. iiJ>£© 
Jg3£JSWK:A^Sii$Bffia8SKItbT, a-y^T 

<an«/h7 5-1-7 5-3T**j£W*Sfc3. 
[0 116] ST, ifflBl 8£*WC. 7 2S1gao 29 
arj h7 5- 1-7 5-3 5 fc0fe-57 r D^75>^nI 
fg^WS^aS. 7 1fcfci=yh7 5-l. 7 5-2<fc 

fflagB) 7 5-3£QttS?«:i=? HP, 6 5ti£» 
08 (F PGA) , 6 3tt»ftW&£bfcll*fe*"C* 

[0 117] *«[hIK6 5Rtfii8-fe*6 3IC-D 
UTtt. *tiS©S3j«flK:*t**t>©iPtHte>«ttft 
*LTW4. CWiSfclMEKiO. *5891©Si4g« 

01 8ics-r<fcoii. »^t©a-»/h»7 lcstta 

a- 7 h 7 5 - 6©Ha-feJP6 3T»ga*36£T *t. 
ffil^©m2*iSW©®^i:f^«©^ftlrJ:D, 0191c 
^-fi^tc. -t ©!ta-b Jl' 6 3 ££tf an <y h 7 5 - 2 
£10 QUI. ^tia- h 7 5 - 3 ZWift*<D3--v h 

[0 118] r©J;5IC. *»M©*4*Jfi«K*^« 
RtfT«iia^«il/t©aayh7 5-l~7 5- 40 

*5E*OiE*&«IB tHilTtr « «k 5 IC g Kft 

[0119] ftfe ±J6©*sat«ic*t»Ttt, 
-7h75-3 S-tfcA. an? K 7 5 - 1 , 75-2 

nvh7 5-3tfflt»*CtK:J:D. 8i2&J60«il§l« 
©*ft»CiD»iPSttlBS-B-Tlr».5*«. JiniClBSSn 50 
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1*. 09;ttf§a- sr h7 5- 1, 75-2 ic^ttna-t 
38FftlCfcD. MW!tlfcWi:c«)f«lltM 
T€TS. 

[0 12 0] (e) *5*Kfl©RH 
02 0, 02 1 tt*^W©m5«5S«9lC^*>5aB«« 

H»*«8ll*fia3J:5&Al*aK:»«Sn5"b©T 

<&■&. s&, c:©02 o ic^-rtim&aggte. nnse© 

S3, 4*lKffllc**«ft«A9SBlcftl,T. any 

^ffi«$!!ag§-mfc<, m&0$mmm£K>ts.zft 
ajfflassii. ««@K j f>a--y hTii&<. fim&agg 

85-1-85-3 T&Sj&tfgfc*. 
[0 12 1] ST, £©02 OtCfc^T, 8 2ttffi&© 
««ffl«S8 5 - l~8 5-3«fcDfc«:/nif55>y 
HJBftiHHIi/XxA. 8 1tttttR*L9g8 5-l. 8 
5-2«tO*S«^«f©nHI«a*». 8 4ttT««« 

$aas§ (Ttt&afflaw 8 5 - 3 «t 0 ft«7mnui 

agg». 7 5«a-.yh. 65tt««!(Hl?S (F P G 
A) , 6 3HJ*##«4Ufc»I-fe;PT!**. 
[0 12 2] frfc. HMML9S8 5 - 1~8 5-3tt. 

K^x7T»S. St. a-y f- 7 5, *ffll!&6 5R 
IfliK * 6 3 &3V»Ttt, B9>£©ig 3 Xttlg 4 HlKft 
fc*»tafe©tH»©««S*UT^*. £©«k3fc*l 
lSfc«fcD, *»W©S5SIMWC*^.5iB«««l6f* 

t«affiasfic*^T», 02oi^-r<t^ic 
«p©««fflagp8 1 c*(t5«sffias8 5 - 2©n 

^tB*©*ftfcio, H2ifc*-r±5fc, ^©na 

■fe^6 3t*ttni«»l»8 5-2*«DliU ^iBtf 

s^as 85-3 sii^'p©* S5aai§p 8 1 ic^s&t 

[0 12 3] Cffli^iC. *«M©*5SUfi«»C!i^* 

Rtf^M»»afflaffliLT©tij«jaai§8 5 - 1~8 5 

-3*-tajt*Jli:fc±D, 8(r^©S2~S4lliSpi|t 

b«k:. «a«ia«scfe«ss*s*fesi*fi*©B 

§fC«bT^©«^S*S7C*©jE«^t8tgSSaT^ 

[0124] w. ±a©*«»«fc*^Ttt. ^fflfis 

^J8ia8§8 5-3^-e^A. ff«S9S8 5-l. 85 
- 2 K:m*SliatJl'T»«#58£Lfc*£C. d©^ 
flHSM8»I»8 5-3Sfflt»*::tfc±r). Bf(^©S2 

*n«tn«©*ttfcj:oiwiF*a[iBS*T^a*t. c 
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nicHEsnr. m^mmmm^s 5-1-8 5- 
2 \z?mm±jv & m&mm%m im 

[0125] (f) %6m&m%iw 

02 2, 02 3\t*m<D%6%mm\ZfrfrZtt&W. 

ssasset). MAm^mmzfitioAxmmzmm 
iti. wa>©iii*sseiiic^^5i»ajaaggicifcb 

T. HilJPloBtl/TOFPGA (*a@K) 3 4*i« 

en-r^sss. B^ffi@K2 l^^zm^ 

<£»8t3 0))'&FPGA3 4^C-e^A.e.n-5ti: : t) 
II. x-^«^g;i:LT©S«fi!cx-3'S^8l^2 
2, ^^aS^®f^atbT©^-feJ^ir*g9 

1 * <fc ummi&T- 9 aim® 3 5 #«»© f p g a 3 

us. mimmmiz&ftzhotfi 20 
[oi2 6]^r, nm&? : -?m®M2 2tnm 

£ffi[s]?82 li:S«^tl^3 0tFPGA3 4i:©ffi* 

fc. -en-ens 1 wsj&agB 9 3 mm 2 wssaas 
B9 6«. vumzmkhxm^n. mitiMasaags 

9 3«m21fSaaSfi9 6iT^Hfim&ffift^fc«i) 

©®^©9 2^^^.t*5D. nmz. m2®msm 30 

SS9 6ttSm?S9 TtttiXX^Z. miCkD. 

m nt saaags 9 3 tw, 2 « m&mmw 9 6 ^©fyre 

[0 12 7] 5 &IC. S2««fflaSB9 6©B£-fe;U 

^er#S9itt. momimmmizmzT.**^ 

HISS5 7<fcE8©&tE£:rr-5&©Ti&0. 
&iillHlK2 1^6>©B£&ajm^£LT©»g&»r}&* 
{1*19 4£. jifi^g;9 2S^L.TA*$n2>i:. IS 
F P G A 3 4 ic*it-5BS©%4SHic^siia-b;P 
£^»rL<&5rr5t>©T&-5. 40 

[0 12 8] ®m^S9 2tt. ±j£©$0<. SI 

1f?8i!ia£B9 3©E*&Ui[5]K2 l^e.©K^®f}§ 

*m^9 4s, am^S9 Ti^ffi-rsi-kfefc. s* 

fi&x-*ff-3^S3 5ICi5^T»m$nfcS*fiicx-^ 

9 5Srsm^e9 T^esm-r-stcTab-s. ±&©8i 
figtcio. *ss?9om 6 ^ss0atc43ViXtt, <&5f*2fi? 
mmmmw 96©fpga34 ©na-tr 3 6 \zxm& 

ts am*S9 7zm>z>£t\z&r). m^mmm*® 

^9 4££ltit$8ffla£B9 3©f§§-t^8HP&9 1 50 
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^Tit*'feji'^^a9 i^e©^»^*Rtm^r 

-*&888I2 2A^©5 i -^lcS^fcS«I^T-^ 
££ffl-f££. Sm¥S9 2«rffl^Sdi:lC < i:D. C© 

bis^x-* 9 5 £81 2 timsaags 9 6 onmi&mm 
\z%imnm\zi5ttz>b<DtmmzW]flFtz. 

[0 12 9] IPS. 02 3tCST<fc^lC. &5FPGA 
3 4©^a-fe)l'3 6IIT^A^4LT ; b. % lfflf 

ass 9 3ts2^s2iasg9 6t©rat?m^$ao 

©O-TSCtltit). ^{l^a-fe;P3 7Sffl^TlHl*5£ 

*ss?n©m 6 *jgfisi»c*3tt^> smmmmm® igssa 

gBlckntf. S«»Sx-^«^8l2 2 > ®%-tm 
fS^S9 l*<fcim^x-^H-ff^S3 5*?. «&© 
F PGA 3 4 (g!2fitSH!!!agB9 6) IC^UT^Slr 

*:i3.At>nx^z>z.t\z&t). mm<D^x^.-Mtiz^ 

SSIC. SB©tlfg$j£liLT#tt*;:<!:#T#£ 
©T. SH-©i*at)(p)±T-5. 

[0130] **igtaji:*5^Ttt, S2«^ffla 

8B96©FPGA34 iC^filSia-t^ (^ fittiaEffiS 

gg&) 3 7^m, fftm<D%i%mmtmmz. m% 

^4bfcFPGASfl«^LT^-5*«, cniCKS^ 

nr. ^xt^tiiaajiiagBtbTw^FPGA^ 
^ATTSsmiwajaagB*^^.. fpga3 4ic 
m^m±)mm^am±Lfz^z, c:©^<8fp 

GA^fflt^rtlCfcO. Mffi©SI2*ilfiS|i:^«ffl* 

[0 13 1] (g) ®7^iSW©i8Bj 
0 2 4, H2 5l£ran0£7^0fC**<5BE£tt 

snst>©T*.5. **!S«i»c*^s«affla« 

T. HaiSagStbT©FPGA (*«[§») 3 4*t^ 
**fc*.6ttTH*«£. M«tttiiaK2 i*<trffi« 
*^«3 0««#FPGA3 4mz*f3iZ.*>tLZ>t}ib 
fc. x-^ffi^Si:UT©S«fiic7 ; -^ffi^182 
2, B*»aSS!f^»f#atbT©BS-fe;^»r#a9 
lScfcrmffifSx-^fl-g^as 5*<1iS©FPGA3 

4(c»LT^aic-e*^.enx^.5^s/s:s. 
©tttgs^rLT^s. 

[0 13 2] «oT. ^mmiz^xhm^em 
mmtmm\z. »mmm 2 1 tmm&Lwm 3 0 ^ f 

PGA34i ©tt**to*»C, 81 2 fit s&a&B 1 0 

o^fflfK^nsttfcic. sffl^x-^«^«a«!2 2t 
S«*x-^ttS^g3 5 t^-t;^»f#a9 1 t\z 
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<fcD. SSlfil$iffl3g©9 3*IIA£n«. Hi 

ffs«aass9 3 t&n2tfm&m£wi o o timm 

^mi 0 llC<fcOffiSl£iIfI£fT&5£<>:A<T#S<i:5 

Kfcorna. #m2f»asaaggi o ott. & 

STt^ffFPGAg 9Z%&tZ>tzlb<D : f>ffiFPGA 
0 2£*&*.-0>£. 

[o 1 3 3) *naiwic!i^*fi}«jaasiB 

tt. Si^WSSIiSeiJlCJtlxT, ^fUSa-fe^ 8#. F 
PGA 3 4T©KW©»4PJCH«j*x-*lt*¥«3 

5ic«fco*tban&H«ij«x-^»c>s:i;T. fpga3 jo 

BP'S. ^«FPGA9 9li, SS2««i!iagHl 0 0 
©F P G A 3 4 \Z&m C t^Tf^S^fflgia 

-fcJl/9 8£*-fcx.T:fcD, &H2ff^gggl 0 0© 
FPGA3 4©BS^±^lce, C©^{|FPGA9 9 
£. ftffi*5?ffFPGA*ttlMtl 0 2CaiBLT* 

•6. 

[ 0 1 3 4 1 fcfc, |g 2 fitS&agg 100l:^T, 

i o 4 tt4-iBiws*^L.fciia-feji'. i o 5 \m\zm 20 

*«»J8ftUT«ffi5F^taofc2^CD||«-fe^, 103 
tt£M0»*»4fc#bTttlB^fctonfc«T»fc* 
©Ha-feJUSTffc-5. ±j$©«/£KJ;D, #?gHJ!©2g7 

&. 02 4Rt;a2 5^fflViT. aTtcawrs. 

[0 13 5) W6. 0 2 4fcjS1\fc3fc. ElttlCltSfti 
KibTffiffl^BlC&t3fc20©iia-feJH 0 5£Nt» 
T> ■ IB#fr&fenT««E»#'P©»a-fe*Sl 0 3 
C, m««*»»5if-6fc. PW«HlH»2lfcTtn 
«M»b. ***JH*K¥a9 1CTI*«EHfc&-3ft 30 

na-fejn o 4«»*bajrr«. wmkt-^iw* 

S3 5»C*5l.>Ttt. FPGA3 4ltT3t5i©«ffl^Pl 

©aa-fejn o 4«tw*-feji'iMK¥S9 1 fcioftjta 

ftfct*. Ml 1 fiffSfflaSK9 3©WJI*7 S -3>MI¥ 
S3 5Ttt, FPGA3 4©rtS©^gia-fe;U*ffl^ 

[0 13 6) rniCftU 02 5K*1-±5C. TfltF 
P G A 9 9 fcf-filF P G A*g®*fc 1 0 2 fcJ|JDl/T*» 

««2 2C*»t47 f -^fttfl»*-t;i'W(f*a!9 1*»6 40 
©^ftt^miCS^T, jUm;£tt&FPGA3 4A(0f 

[0 1 3 7) S»«x-^tt3¥*g:3 5lCTjfffl3ttfc 
BSSfi&x-**, afl¥Bl 0 1 £:frl,TW»j£8H»3 

flE**«aB4HaMMtem&aaacj:*ii& a 

WSlSx-^ff-g^KS 5**. *ft©FPGA3 4fc» 



®M¥8-44 5 8 1 

iQ"«-*;:fc*«"e**©"C. lta0>&6a&fflfc:Tff&n 
•5:flJj6* t &*6A i . l^-©FPGA©SI*ir^-r5^S 
B©a*IC*tbTt>» KWS*tt£lftftl/&jP&SIBe 
frfcodttfTlt. iB{iaatt&aattlCA±3tt« 

[0 1 3 8) **JgWCfe^Ttt, ^«FPGA 

9 9 \z? mmm-tfr tt 1 aaaa&g*) 9 8 

A. tt*03l£afq£Hac. 

«»WBa«tbT©T«FPGA**a*. FPGA 
3 4C*»t*M-feJWTri»*38*5fi£b&*^C. C©? 
fflFPGASffl^SCtlCtO, ii9i£©jg2 5gJ§«sj£|i? 

(0 13 9) (h) H8^Jg^©|ft^ 
02 6, 02 7tt*f8W©3i8*ffiWI;:!&>#.5gE£® 

ffisaagstt, str^©m 1 **ai;:*#«a*&a&B 
icjtbT, aaaa (fpga) ±icisa^ag?tbT 
©aa*^A-jM^*-tfc*.6nTi*s«£. ^ffin 
at* (^tusa^^s^) tvx. mmw<D%±L 
it&m : Ez?zL-)mH-<!>&m ; E?3.-Mz%»z&m-t 

[0 1 4 o) ip^. *mmm\zfrfrz®m&wm®\t. 

02 6, 2 7lc*-r<k5lc. MAfmJWoftaettM 

®getc:affl-r-£.ci:*tT^-5t>©-c*o. £©02 

6, 27Ki5V>T, 1 3 0tt$ffilslfe (FPGA) "C* 
0. d©««[Hl?&l 3 0tt^ajSLagKibT©2^©ll 
KJ>a-JH 3 3, 1 3 4^ftiW5. CUT. 
Sitya-^l 3 3teA-HxVX? 1 3 1 ftMPf 
£fc*©A- KxV X £ 3 > h D-7 1 bT«^^n. 
Ha^i-JH 3 4«7D-;/t!-xVX? 1 3 2&IW 

TH5. ft*. 1 3 5 ttH«*5?a-JH 3 3(C*tt5 

aa-feji'rassfirrsi&a^xTffts. 

[0 14 1) Z.Z.r, 7D;/fcf— rVX£ 1 3 2tt77 
h^x7*ttff«lC*A1-5^Cfc*ttffiffl-rSfc©-C* 

o, Mismm\z\*&Rmmtis.^-jj. a-hx^x 

9131 (iH-g«l€reS!j-r5fc«)©VX h7x7R^ 
a*f«©x-*£«8bT:fc9, S 
fc. 02 6 »C^-r3Mg[s]& 1 3 OTll. -t©«p©-r^r 

oi«-fe*«»«ffl*ftT^*3tft. ^©aa-fejws 

fitirl*. tHft8©Sffl t P»Ci&a^xa-;H 3 3IC*5^ 

;n 3 4o»a-t;i'* ; Hm«-fcji'tbTtt«-r*J:5 

[0 14 21 rtttt. 7Dyt;-X'('Xi'3>hP-7 
1 3 4©ifta-feJPS:^ili&a-fe^tbTffl^-&c:tJ: 
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ICli#S#4>fc^fcaT&*. fc*. 02 6, 2 7K£ 

nr. fiis^taiHi«S2 1. m&T-i?mmm2 2& 

tm«^x-^H-S¥S3 5tttt8®£l£fffll::*tt 

[0 14 3] C©±5ft*|jSK:J:0. *589!©Sf!80&|§ 
Atf. 02 6K::fctt5l$£ftffl@K2 llCfc^T. na 

nmf&T-9mmm2 2 icfcitsx-^ics^r, 

SilSItya-JH 3 3©»«*^* : MM»fc;W£ 
LTX»?\Z, Ha^S^L-JH 3 4©^a-feJH 3 6 
S^fflaia-fe^tLTffl^fcSfll^x-^Sr**^. 
[0 14 4] unicto. 02 7lC^-r<J;plC, Bat 
ya-jH 3 3ttn«**nTi»»saiBTaj:ia»T? 

£S. iSa^X 1 3 5tt, Wlt^a-JH 3 4 

©na-fe;n 36*tSBasnT^«. co^sc. #s? 

9? ©SB 8 gftfl fc*>«>* g S«««8S§#^1f sjaasfi 
Cintf. aitya-JH 3 3,1 3 4 

snTn**&. ^ffii&a-fe^tbT. 3^^g©%4 
Lfcuat^i-^fimroafeat^n-jKc^ttsisa 

£*«■?*•&. 
[oi4 5] (i) mmmmam.® 

0 2 8 ~0 3 0 \t*%m<D% 9 £110! iS«8[ 

«tg#^fssj!ia&g*^-r0-r*^*i. *g«0!©fli 
sjaageii. am©£2fflt0i£**Mra£agB 

en-a»*«£, ^tn&atv^-^ (^ffiaajaa 

8» &, ^©t&a^E ya-W 5 5 ©#^©l&a^ v 

[0146] 028 fcfc^T, 1 4 1 ttm«ls]K 

(FPGA) TfcO, JI©*fflll!!&l 4 ltt. &&©!! 
«(JcPltE*ifta-fe;H 4 9*6«|**nT^«fc©"e* 

d. /ix 1 4 2*^LT«sic»a$n&a»©i&a : E 

Pi.-)V\ 4 3~1 4 7 £-£fc;L5 £<»:*>»;:, AX 14 

2 K»«stiT*e-f^fflaia-fe;nt«k DUMfcsnfc* 
[0147] &FPGAtt^a©isa-fe;^e.« 

^SnT^SfeCT?, SKva-;H 4 3«T^^O 

IC. il€?a-M 44(i^-f TUKtbT. Ha* 
j?a-* 1 4 5-1 4 7 ttaftMllllB t bTfflirTS 
kjlzmtfLZtlT^Z. CCT, HItya-JH4 8 
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n*. *«@b 1 4 1 ©*-ctt. affMwinictiias 
nfcg?^©ti^*tii!^fc«). na-fe^©»isiic«k*^g 

[0148] c©m«ni!S 1 4 1 ictt. na^y 
a-jn 4 3~i 4 8©*s*iftffl-rawsttHii§Ki 
5 2. ftnatya-^fc^Jt^nasB**?-^* 
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